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2 (57) Abstract: A device for delivering an oral healthcare substance to the teeth, gingival and/or mucosal tissues comprising a strip of 
an orally acceptable flexible material with an oral healthcare substance deposited it or impregnated into its bulk, capable of adhesion 
Q to a tooth surface but with the adhesion function being provided independent of the oral healthcare substance. A preferred device 
J^. comprises a strip of a plastically deformable material, to which is attached a layer of an absorbent material, with a peroxide -contain - 
^ ing tooth whitening gel on the layer of absorbent material. 
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Novel Device 

The present invention relates to a device for the delivery of an oral care 
substance or composition to oral surfaces including teeth, gingival and mucosal 
tissues. 

5 Delivery devices are known for dgliyering aa oral healthcare substance to 

the surface of a tooth and oral tissue, comprising a strip of a flexible film on a 
surface of which is an oral healthcare substance which also acts as an adhesive to 
attach the device to a tooth surface. See for example WO-A-98/55044, US-A-5 989 
569, US-A-5 879 691, US-A-5 894 017, WO-A-98/55079, WO-A-95/16488. US-A- 
10 6 045 811, WO-A^00/07518 and US-A 2 835 628. 

The problem with these devices is that they are difficult to handle and 
unpleasant in use. From the consumer perspective, primary importance would be a 
low cost, non-bulky oral care delivery device that is bQth easy, effective and 
unobtrusive in use. 

15 It is an object of this invention to provide alternative devices for delivering 

an oral healthcare substance to the surface of a tooth. Known devices in which the 
oral healthcare substance also provides an adhesive function suffer from the 
disadvantage that for example compatible adhesive and oral healthcare substances 
must be used, and the present invention aims to alleviate this problem. 

20 According to this invention a delivery device for delivering an oral 

healthcare substance to the oral surfaces of the teeth, gingival and/or mucosal 
tissues is provided, comprising; 

a strip of an orally acceptable flexible material, having a strip surface 
capable of being applied to a tooth surface and/or adjoining soft tissue, 

25 the strip having an oral healthcare substance deposited upon a strip surface 

thereof, and/or impregnated into its bulk, the substance being capable of 
transference from the strip surface to the tooth surface and/or adjoining soft tissue, 
the strip being capable of adhesion to a tooth surface and/or adjoining soft 
tissue to which the strip is applied, 

30 the adhesion function being provided independent of the oral healthcare 

substance. 
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By separation of the adhesive function and oral heafthcare substance, greater 
flexibility of construction options are made available. 

The strip of an orally acceptable material may be any material, natural or 
synthetic, which can be applied to the surface of a tooth by a user, adapted by 
5 pressure* feg a pinching actfen,^to the contours of the surface of a tooth, and 
subsequently easily removed by the user. The strip should be flexible enough to 
enable such adaptation to the tooth surface. 

This adaptation may be via permanent deformation i.e. in which the strip 
undergoes plastic deformation with little or no tendency to return to its original 

10 shape after adaptation to a tooth surface. For example the strip may comprise a 
plastically deformable material. By plastically deformable it is meant that the 
material, at least when in the form of the strip, may be easily deformed by the user 
using finger or hand pressure, below or at body temperature, so as to fit the device 
to the overall shape of the user's teeth, preferably also being capable of being 

15 deformed into the gaps between the user's teeth. Typically a plastically deformable 
device should be plastically deformable under the application of a pressure of less 
than 250,000 pascals, e*g?fD allow the strip to be deformed to fit the contours of ^ 
the users teeth and/or oraHissUes. Suitable plastically deformable materials include 
waxes, in particular dental waxes, e.g. of the known type suitable for making casts 

20 of the shape of teeth. The plastically deformable materials preferably comprises 
such a wax. Such a plastically deformable material may provide the adhesive 
function by means of the material being plastically deformed to closely conform to 
the shape of the teeth and to the spaces between the teeth, and thereby gripping the 
teeth independent of any adhesive function provided or not provided by the oral 

25 healthcare substance. The gripping action provided by such a plastically deformable 
material may by by friction between the material and the surfaces of the teeth and/or 
oral tissues to which it is applied, and/or by the "deadfold" action as the material 
accomodates to the contours of the surfaces and fits into surface concavities etc. to 
thereby grip. 

30 Alternatively the adaptation of the strip to the tooth surface may be via non- 

permanent deformation i.e. in which the strip deforms elastically and returns to or 
nearly to its original shape after removal from the tooth surface. 
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The strip material should be compatible with the oral cavity and comfortable 
for the user. The material may comprise a polymeric film or a fabric material,, 
woven or non-woven. The material may be transparent or opaque, or may be 
coloured to be visually unobtrusive, or alternatively noticeable when in the mouth, 

5 dentaTwaxes as mentioned above being available in a variety'of grades and coldais > ^ '-.> ^ 
such as white, blue and pink. The material may have matter printed thereon, e.g. a 
manufacturer's or retailer's logo, or other visible symbol. Alternately or 
additionally the material of the strip may contain a colourant, for example titanium 
dioxide to impart a bright whiteness to the strip material. 

10 The strip may be single or multiple layered. For example different layers of 

a multiple layer strip may impart respective advantageous properties. The oral 
healthcare substance may be applied directly to the strip material, for example the 
oral healthcare substance may be applied as a layer to a strip of a plastically 
deformable material such as a wax, and the device may comprise one or more wax 

15 layer with such an oral healthcare substance deposited as a layer thereon. 

Alternately for example there may be an inner (i.e. closer to or adjacent to the tooth 
surfa€^ea3rier4^er able to cany the substance, and an outer barrier layer, e:g. to - - - ~^ 

prevent escape or loss of the substance during use. For example one or more layer ~ SJr - 

may be an open or closed cell foam, and an open celled foam may advantageously 

20 carry the substance in its cells. For example to at least one surface of the strip there 
may be attached a carrier layer of an absorbent material. Such an absorbent material 
is preferably a fabric, woven or non-woven, preferably non-woven. A suitable non- 
woven fabric is for example, polypropylene, viscose or a polypropylene-viscose 
blend. The absorbent material may occupy the whole of the said at least one surface 

25 of the strip. 

For example another type of multiple layered strip may comprise an outer 
backing layer as mentioned above and an inner, contact layer to be placed adjacent a 
tooth or other oral tissue surface, the inner layer being porous and the oral 
healthcare substance being provided between the inner and outer layers to be 
30 released through the porous contact layer during use. The outer layer may for 

example comprise a plastically deformeable wax as described herein, and the inner 
layer may comprise a similar wax. The outer and inner layers may define a pocket 
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between them for the oral healthcare substance. The inner foyer may comprise a 
porous material such as a foam material, or an absorbent e.g. non-woven fabric, or 
it may comprise a relatively impermeable material perforated with plural holes. It 
may be necessary to provide the contact layer of such a strip with a removeable 
5 protection layer prior to use. Such a suifpcoald for example be made by.depesitmg*^ 
the substance in a patch on the outer layer then laminating the inner layer to the 
outer layer, suitably forming a bond between the layers around the patch. 

The strip material may for example be textured, to provide a surface more 
able to carry the substance or for user comfort etc. For example the strip material 
10 may have wells or dimples in its surface, or may have a sponge-like surface, to 
contain the substance and/or an adhesive material. The stem material may be 
hydrophilic, and for example may be a hydrogel polymer, of generally known type. 
Alternatively the strip material may be hydrophobic. For example a multiple layered 
strip may comprise one or more hydrophilic layer and one or more hydrophobic 
15 layer. The strip material, or the material of one or more of the layers of a multiple 
layer strip, may be biodegradable in the mouth environment. Suitable film materials 
: are for example«fte cellulose** polyethylene based materials disclosed respectively^^ssu 
r in US-A-2,835v628 and WO-A-00/07518, hydroxypropylmethylcelluloses, and an*a - 
fluorinated polymers such as PTFE. 
20 The shape and size of the strip may be such mat h can be applied to either a 

single tooth, for example being of a shape and size corresponding to a surface of an 
individual tooth, or preferably to a plurality of teeth simultaneously, suitably , 
therefore being an elongate strip of a length corresponding generally to the length of 
a plurality of teeth to which it is to be applied, and a width corresponding generally 
25 to the height of the teeth. Alternatively and preferably the width of the strip may be 
greater than the height of the teeth to enable the strip to be bent or folder over the 
crown and behind the teeth to contact the rear surfaces of the teeth. 

The term "oral healthcare substance" as used herein includes curative, 
prophylactic and cosmetic active substances or compositions thereof. Examples of 
30 the oral conditions these substances may address include, but are not limited to one 
or more of, appearance and structural changes to teeth, whitening, stain bleaching, 
stain removal, plaque removal, tartar removal, cavity prevention and treatment, 
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inflamed and/or bleeding gums, mucosal wounds, lesions, ulcers, aphthous ulcers, 
cold sores, tooth abscesses, tooth and/or gum pain, tooth sensitivity (e.g. to - 
temperature changes), and the elimination of mouth malodour resulting from the 
conditions above and other causes such as microbial proliferation. 
5 Suitable ors&e&e actives-include any-substaneeithat is generally considered 

as safe for use in the oral cavity and that provides a change to the overall health of 
the oral cavity. The level of oral care substance in the present invention may 
generally be from about 0.01% to about 40%, preferably from about 0.1% to 20%. 
Oral care substances of the present invention may include many of the 
10 actives previously disclosed in the art. The following is a non all-inclusive list of 
oral care actives that may be used in the present invention. 

Teeth whitening actives may be included in the oral care substance of the 
present invention. The actives suitable for whitening are selected from the group 
consisting of peroxides, metal chlorites, perborates, percarbonates, peroxyacids, 
15 and combinations thereof. Suitable peroxide compounds include: hydrogen 

peroxide, calcium peroxide, carbamide peroxide, and mixtures thereof. A preferred 
^peroxide is hydrogen peroxide. Suitable metal chlorites includ&ealcium^hlorite, - ^ 
v. ^barium chlorite, magnesium ohlorite, lithium chlorite, sodium ehlorite and 

potassium chlorite. Additional whitening actives may be hypochlorite and chlorine 
20 dioxide. A preferred chlorite is sodium chlorite. 

Anti-tartar agents that are known for use in dental care products includes 
phosphates. Phosphates include pyrophosphates, polyphosphates, polyphosphonates 
and mixtures thereof. Pyrophosphates are among the best known for use in dental 
care products. Pyrophosphate ions delivered to the teeth derive from pyrophosphate 
25 salts. The pryophosphate salts useful in the present compositions include die 
dialkali metal pyrophosphate salts, tetra-alkali metal pyrophosphate salts, and 
mixtures thereof. Disodium dihydrogen pyrophosphate (NajH 2 P 2 0 7 ), tetrasodium 
pyrophosphate (Na^A), and tetrapotassium pyrophosphate t&PaO,) in their 
unhydrated as well as hydrated forms are preferred. Anticalculus phosphates include 
30 potassium and sodium pyrophosphates; sodium tripolyphosphate; diphosphonates, 
such as ethane-l-hydroxy-l,l-diphosphonate, l-azacycloheptane-l.l-diphosphonate, 
and linear alkyl diphosphonates; linear carboxylic acids and sodium and zinc citrate. 
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Agents may be used in place of or in combination with the pyrophosphate 
salt include materials as synthetic anionic polymers including polyacrylates and 
copolymers of maleic anhydride or acid and methyl vinyl ether (e.g. Gantrez™), as 
described, for example, in U.S. Pat. No. 54,627,977, to Gaffar et al, as well as 
5-> &g. polyamiho propane^sulfonicacid (AMPS), zinc citrate trihydrate, 

polyphosphates (e.g. tripolyphosphate; hexametaphosphate), diphosphonates (e.g. 
EHDP, AHP), polypeptides (such as polyaspartic and polyglutamic acids), and 
mixtures thereof. 

Fluoride ion sources are well known for use in oral care compositions as 

10 anticaries agents. Fluoride ions are included in many oral care compositions for 
mis purpose, and similarly may be incorporated in me invention in the same way. 

Antimicrobial agents can also be present in the oral care compositions or 
substances of the present invention. Such agents may include, but are not limited 
to, 5-chloro-2-(2,4-dichlorophenoxy)-phenol, commonly referred to as triclosan, 

15 chlorhexidine, alexidine, hexetidine, sanguinarine, benzalkonium chloride, 
salicylamide, domiphen bromide, cetylpyridium chloride (CPQ, tetradecyl- 
pyridinium chloride (TPQ^-N^etradecylsteethyl lpyridinium cMoride (TDEP^ 
octenidine; delmopinol, octapinol.tand-other piperidino derivatives. niacin^ - - 
preparations; zinc/stannous ion agents; antibiotics such as AUGMENTIN, 

20 amoxyicillin, tetracycline, doxycyline, minocycline, and metronidazole; and 
analogs and salts of the above antimicrobial antiplaque agents. 

Anti-inflammatory agents can also be present in the oral care substances or 
compositions of the present invention. Such agents may include, but are not limited 
to, non-steroidal anti-inflammatory agents or NSATDs, such as ketorolac, 

25 flurbiprofen, ibuprofen, naproxen, indomethacin, aspirin, ketoprofen, piroxicam 

and meclofenamic acid. 

Nutrients may improve the condition of the oral cavity and can be included 
in the oral care substances or compositions of the present invention. Examples of 
nutrients include minerals, vitamins, oral nutritional supplements, enteral nutritional 
30 supplements, and mixtures thereof. 

An individual enzyme or combination of several compatible enzymes can 
also be included in the oral care substance or composition of the present invention. 
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Enzymes are biological catalysts of chemical reactions in living devices. Enzymes 
combine with the substrates on which they act forming an intermediate enzyme- 
substrate complex. This complex is then converted to a reaction product and a 
liberated enzyme which continues its specific enzymatic function. 
. . .^^ 5 . ^^nzyhWp^de several benefits when used for cleansing of fl* "6r#caviryr w,a ^^ 
Proteases break down salivary proteins which are absorbed onto the tooth surface 
and form the pellicle; the first layer of resulting plaque. Proteases along with 
Upases destroy bacteria by lysing proteins and lipids which form the structural 
component of bacterial cell walls and membranes. Dextranases break down the 
10 organic skeletal structure produced by bacteria that forms a matrix for bacterial 
adhesion. Proteases and amylases, not only present plaque formation, but also 
prevent the development of calculus by breaking-up the carbohydrate protein 
complex that binds calcium, preventing mineralisation.. 

Enzymes useful in the present invention include any of the commercially 
15 available proteases, glucanohydrolases, endoglycosidases, amylases, nutanases, 
lipases and mucinases or compatible mixtures thereof. Preferred are the proteases, 
dextranasesrela©^^ 
endoglycldaSe^arimlxtu^^ 

Other materials that can be used with the present invention include 
20 commonly known mouth and throat products. These products include, but are not 
limited to anti-fungal, antibiotic and analgesic agents. 

Antioxidants are generally recognised as useful in compositions such as 
those of the present invention. Antioxidants that may be included in the oral care 
composition or substance of the present invention include, but are not limited to 
25 Vitamin E, ascorbic acid, Uric acid, carotenoids, Vitamin A, flavonoids and 
polyphenols, herbal antioxidants, melatonin, aminoindoles, lipoic acids and 
mixtures thereof . 

Histamine-2(H-2)receptor antagonist compounds (H-2 antagonists) may be 
used in the oral care composition of the present invention. As used herein, selective 
30 H-2 antagonists are compounds that block H-2 receptors, but do not have 
meaningful activity in blocking histaroine-l(H-l) receptors. 
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The oral healthcare substance of the present h-vendon can be in a dry form 
e g. solid particles, or in a fluid form e.g. in .he form of a viscous lamid, pa*, 
gd solution or a*, other suitable form. Preferably, the substance is in the form of 
, ,el which may be an ajueous or non-aqpeous (e.g. based on glycerol) gd. -d 

S.^yalsoiiichideagell^ 

additional gelling agents in the formula to help the active ingredients adhere to the 
tissues ofthe oral cavity. Suitable agents include both polymers with limited water 
solubility as weU as polymers lacking water solubility. Suitable gelling agents useful 
in the present invention include carboxy-polymethylene; carboxymethyl cellulose, 
10 carboxypropyl cellulose, polyaxamers, carrageenan, Veegum, carboxyvinyl 
polymers, and natural gums such as gum karaya, xanthan gum, guar gum, gum 
arabic, gum tragacanth, and mixtures thereof. A preferable gelling agent for use m 
the present invention is carboxypolymethylene, obtained from B. F. Goodrich 
Company under tradename Carbopol®. Particularly preferable Carbopols include 
15 Carbopol 934, 940, 941 , 956 and mixtures thereof. 

If the oral care substance is an aqueous gel, the water present in the gel 

.^impositions should preferably be deionised and free of organic unpunties. 
. - A pH adjusting agent may also be added to optimise the storage stabflity of the gel - 
and to make the substance safe for the oral tissues. These pH adjusting agents, or 
20 buffers, can be any material which is suitable to adjust the pH of the oral care 
substance. Suitable materials include sodium bicarbonate, sodium phosphate, 
sodium hydroxide, ammonium hydroxide, sodium stannate, triethanolamine, citric 
acid, hydrochloric acid, sodium citrate, and combinations thereof. The pH 
adjusting agents are added in sufficient amounts so as to adjust the pH ofthe 
25 substance or composition to a suitable value, e.g. about 4.5 to about 11 (The 
material Proxigel has pH ca. 4.7 - 5.2), preferably from about 5.5 to about 8.5, 
and more preferably from about 6 to about 7. P H adjusting agents are generally 
present in an amount of from about 0.01% to about 15% and preferably from about 
0 05% to about 5%, by weight ofthe oral care substance. 
30 An additional carrier material may also be added to the oral care substance 

or composition. These materials are generally humectants and include glycerin, 
sorbitol, polyethylene glycol and the like. The oral healthcare substance may 
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comprise the substance itself, together with one or more substance enhancers, for 
example catalysts and/or potentiators to modify the release and/or activity of fee 
substance. The device of fee invention may additionally comprise additional 
substances such as flavours, colours etc, which may for example be deposited onto 
5 fee surface of fee strip or impregnated intoihe bulk of the strip, in' a manner 
analogous to fee above-described oral healthcare substance and adhesive, mutatis 
mutandis. 

The oral healthcare substance is preferably a tooth whitening substance, 
preferably a peroxide-containing gel. Suitable gels may be based on glycerol 

10 containing a peroxide such as hydrogen peroxide or an organic peroxide. A suitable 
gel is that disclosed in US-A-3,657,413, for example that sold under fee trade mark 
PROXIGEL™ by The Block Drug Company (USA) (since acquired by 
GlaxoSmifeKline pic). Other suitable peroxide-containing gels are for example 
disclosed in the art references cited above. The effectiveness of peroxide materials 

15 may be enhanced by means of a catalyst, i.e. a two-component peroxide-catalyst 
system.The strip may have fee oral healthcare substance deposited upon its surface. 
For example * gel may be deposited directly as a layer on a surface d a plastically^ 
deformable strip, e.g. a wax strip, as described above. Alternatively a gel may be — 
absorbed into fee above-mentioned carrier layer, or impregnated into fee bulk of the 

20 strip material, or deposited between layers of a multiple layered strip e.g. as 
described above. 

Methods of depositing substances upon fee surfaces of strip materials as 
described above are known, for example printing, e.g. silk screen printing, passing 
between impregnated rollers, dosing, a pump and nozzle, spraying, dipping etc. 
25 Methods of impregnating substances into the bulk of a strip material are also 

known, for example admixing fee substance into the strip material and then forming 
fee strip, or exposure of fee strip to fee substance under conditions which cause the 
substance to be impregnated into fee strip. Alternatively example fee strip material 
may be a foam material, particularly an open-cell foam material, and fee substance 
may be impregnated into fee strip material by introducing the substance into the 
cells of the foam. Some suitable technologies for deposition and impregnation of 
substances onto or into strip materials are known, for example from fee transdermal 
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patch art. The substance may subsequently be released from the strip by the action 
of moisture in the oral cavity dissolving the substance, or the effect of chemicals, 
enzymes etc, e.g. saliva amylases, present in the oral cavity. 

The device of the invention may be marked with one or more visible 
5 symbolr&Ei text matted s4rade mark, ; a company logo, an area of colour, or an 
alignment feature such as a visible line or notch etc. to assist the user in applying 
the device to the teeth in a proper alignment. Such an alignment feature may for 
example comprise a symbol to show the user which way up the device should be 
whilst applying the device to the teeth, or which of a pair of the devices is intended 
10 for the upper teeth and which for the lower teeth. In this way the device may be 
made more visually attractive and/or easier to use. Such symbol(s) may be applied 
by conventional printing processes, e.g. silk screen printing, inkjet printing etc. to 
the surface of the plastically deformable material opposite to the surface on which is 
attached the layer of an absorbent material. 
15 If such a visible symbol is applied to this surface a cover layer may be 

applied over the symbol, for example to protect it. This cover layer may be 
transparent or~translucent4o allow visible symbols to*be*seen through this-Iayer.-^nr 

Such a cover layer may be applied to the plastically deformable material ly 
pressing, e.g. rolling, the material of the cover layer in contact with the plastically 
20 deformable material. 

It may be preferable to provide an impermeable backing layer opposite the 
surface in contact with the tooth surface. 

The invention may be realised in various forms. 

A preferred form of the present invention comprises a strip of a plastically 
25 deformable material, to at least one surface of which is attached a layer of an 
absorbent material, with an oral healthcare substance on the layer of absorbent 
material. 

In this preferred form the plastically deformable material may comprise the 
above-mentioned dental wax, and may suitably be 0.2-1. 0mm thick, preferably 0.2- 
30 0.5mm thick, most preferably ca. 0.4 - 0.5 mm thick. Known types of dental wax 
can be rolled to such a thickness and formed into a strip shape. 
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The absorbent material in this preferred form is preferably a fabric, woven 
or non-woven, preferably non-woven. A suitable non-woven fabric is a 
polypropylene-viscose blend. A suitable thickness for the layer of absorbent fabric 
is 0.05 - 0.2mm, preferably 0.075 - 0.125mm, especially ca. 0.1mm. Suitably the 
5 - -total tfficfcriess of-sucn* wax>plus adsorbent material strip may be ca. 0.7 mm. The 
layer of absorbent fabric may be attached to the strip of plastically deformable 
material by known methods, for example by bringing the fabric into contact with 
the surface of the strip and applying pressure, e.g. in a calendering process. In this 
way the plastically deformable material may be forced among the fibres of the 
10 absorbent fabric to thereby generate a bond. 

In this preferred form the oral healthcare substance is preferably the above- 
mentioned peroxide-containing gel. Typically the gel may be applied to the 
absorbent fabric using conventional methods for example applying by means of a 
roller. Such a gel can soak into the adsorbent material and can be completely 
15 absorbed by the material, or some may remain unabsorbed as a surface layer. It is 
found that the absorbent fabric helps to retain the substance on the device, because a 
substance such as the abwe-ffle^tioned<o6th whitening gel can be absorbed into the 
absorbent fabric. The above-mentioned preferred thickness of fabric is found 
suitable to retain a sufficient quantity of such a gel on the device. The absorbent 
20 fabric also helps to prevent the substance, if it is a fluid gel, from being squeezed 
out from between the strip and the teeth surfaces when the device is pressed against 
the teeth. Typically a loading of 250-750mg of such a peroxide-containing gel 
substance may be used, preferably 250-500mg. It should be noted that not all of the 
oral healthcare substance loaded onto the device might actually ultimately contact 
25 the oral surfaces, and in a test using a peroxide-containing gel ca. 70% of substance 
loaded was actually transferred to tooth surfaces. 

In this preferred form the strip of plastically deformable material, e.g. the 
wax, may be marked with one or more visible symbol as mentioned above, typically 
applied to the surface of the plastically deformable material opposite to the surface 
30 on which is attached the layer of an absorbent material. When such a visible symbol 
is applied it is preferred to apply a cover layer as mentioned above over the symbol. 
This cover layer preferably comprises the same material, e.g. the wax, as the layer 
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of plastically deformable material so that the symbol is in efrect embedded in the 
plastically deformable material, or sandwiched between the strip and the cover-layer 
of wax material. 

Such a cover layer may be applied to the plastically deformable material by 
5 prps?ingr*.g. rolling, the material of the cover layer in contacMviih the plastically- 
deformable material. 

A typical process for making the above-mentioned preferred form of the 
device of the invention using a dental wax as provided in the form of a sheet or reel 
as the plastically deformable material, may involve the following steps. 
10 If necessary, cleaning the surface of the wax material. As provided dental 

wax may have a surface contamination of for example coconut oil, and typically 
wiping the surface with for example a non-woven cloth may be suitable to clean the 
surface. A continuous extrusion process may be used to prepare wax substantially 
free of surface contamination. 
15 A visible symbol may be printed upon a first surface of a first sheet of the 

wax material. Suitably one or more inkjet printer may be used for this, using a 
suitabteJi^ 

— JLsecond, cover sheet of the .wax material may be laminated to the first 
surface of the first sheet, to sandwich the printed symbol between the first and 

20 second sheets, and in effect to embed the printed symbol in the laminated sheets of 
dental wax. This may be done by pressing, e.g. rolling the first and second sheets 
together between rollers at a suitable pressure, and elevated temperature if found 
necessary (e.g. rollers at a surface temperature ca. 85° C, with a speed of 200 
mm/sec), which can easily be determined by those skilled in the art. 

25 The laminated sheets may then be sized by compressing them, e.g. between 

rollers, to compress them to a suitable thickness, e.g. as mentioned above. 

The layer of absorbent fabric may then be attached to the laminated wax 
strips by known methods, for example by bringing the fabric into contact with a 
surface of the first sheet opposite to the first surface, and applying pressure. For 

30 example the laminated sheets of wax and the fabric may be rolled together between 
rollers. In this way the plastically deformable material may be forced among the 
fibres of the absorbent fabric to thereby generate a bond. 
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In the above-mentioned steps where the wax sheets are compressed between 
rollers it may be necessary to provide a sheet of a "sacrificial" material e.g. a paper 
between the wax sheet and a roller to prevent the wax sticking to the roller. For 
example a preferred way of providing the wax may be to continually cast it as a 
5 sheet on a release paper carrier. -- ~ --•>■•- • ■ ■-iF.W**- 

The sheet of laminated material may then be cut to shape, for example using 
a die cutter. The oral healthcare substance may then be applied to the layer of 
absorbent material, using a conventional method such as applying by means of a 
roller, or preferably using a delivery pump and nozzle. 
10 In another form of the invention, the substance and an adhesive material 

may be deposited in separate discrete locations in relation to the strip surface. 

The adhesive may be any adhesive which may be used to stick materials to 
the tooth surface or to a surface of the oral cavity such as a gum or other skin 
surface or mucous membrane, so that part of the strip on which the substance is 
15 deposited or into which it is impregnated may contact the tooth surface, and 

thereafter be easily removable by the user. Suitable adhesives include skin-, gum- 
and muco- adhesives; and^hould be able to withstand the moisture, chenncals-arid-i^^ 
enzymes of thecal environment for long enough for the oral healthcare substanw- - - ~ 
to take effect, but may be soluble and/or biodegradable thereafter. Suitable 
20 adhesives may for example comprise hydrophobic and/or non-water soluble polymer 
devices. Suitable adhesives may for example include pressure and moisture sensitive 
adhesives, e.g. dry adhesives which become tacky upon contact with the mouth 
environment, e.g. under the influence of moisture, chemicals or enzymes etc. in the 
mouth. Suitable adhesives are known, and for example include natural gums, 
25 synthetic resins, natural or synthetic rubbers, and various other tacky substances of 
the kind used in known adhesive tapes. A suitable adhesive material has long been 
known from US-A-2,835,628. As mentioned above the strip material may have 
wells or dimples in its surface, or may have a sponge-like surface, to contain an 
adhesive material. 

30 Various embodiments of this form of the invention are discussed below. 

In one embodiment the oral healthcare substance and adhesive may be 
deposited on the surface of the strip in respective spatially separated places on the 
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surface. For example the adhesive may be deposited in places on the strip surface 
r tenable part of me strips 

e.g. a gum surface, so that another part of the strip on which the substance is 
deposited or into which it is impregnated may contact the tooth surface. 
5 Aiternatively the adhesive-and substance may be spatially separated but both 

in locations that enable the adhesive and substance to contact the same type of 
tissue, e.g. tooth or gum surface. For example the oral healthcare substance and 
adhesive may be deposited on the surface in respective discrete spots or patches on 
the surface. Such patches or spots should be relatively small so that for example the 
L0 oral healthcare substance does not exercise its effect patchily on the tooth surface. 
For example the oral healthcare substance and adhesive may be deposited on the 
surface in respective discrete lines on the surface, for example respective parallel 
lines of the adhesive and oral healthcare substance. For example the oral healthcare 
substance may be deposited in one or more patch bordered partly or completely 
15 surrounded by a border of the adhesive. For example such a patch of oral healthcare 

substance may comprise a single large patch covering substantially the entire 
w surfaceof thestrip, and-bordered along its-long edgea by^a line of me adhesive, or- 
... completely surrounded by a border of adhesive. Vice versa for example the 

adhesive may be deposited in one or more patch bordered partly or completely 
20 surrounded by a border of the oral healthcare substance. In such embodiments the 
oral healthcare substance may be deposited in a release composition containing the 
substance in a solid, polymer or gel matrix from which it may be leached out under 
the action of water, chemicals and/or enzymes in the oral environment. Suitable 
technologies for such release compositions are known, for example using polyvinyl 
25 alcohol or derivatives thereof, celluloses such as hydroxypropylmethyl celluloses 
etc. The adhesive may for example be a hydrophobic or non-water soluble adhesive, 
and if such an adhesive is used as a border around a patch of oral healthcare the 
adhesive border can form a barrier hindering escape of the substance via the edges 
of the strip. 

30 In another embodiment the substance and/or adhesive may be encapsulated. 

Encapsulation may for example be in micro-capsules, or macro-capsules. Methods 
of microencapsulation are known, for example in which a droplet of a substance is 
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enclosed in a liquid phase within a layer of an encapsulation material, and then 
separated from the liquid. Such capsules may be deposited on or adjacent the 
surface of the sheet, and may for example be burst physically or chemically, e.g. by 
pressure e.g. as the strip is applied to the tooth surface or by subsequent bite action, 
5 by breaching v 6f the i capsule wattle? me action of the temperature, moisture, pH, 
chemicals or enzymes in the mouth environment etc. For example respective 
capsules of oral healthcare substance and adhesive may be attached to the surface of 
the strip, e.g. by means of a second adhesive or by embedding the capsules in the 
strip material. For example a thin layer of the adhesive may be deposited on the 
10 surface of the strip, and capsules of the oral healthcare substance may be embedded 
at least partly if not completely within this adhesive layer, or may sit upon the 
surface of this adhesive layer. For example, vice-versa to the last described 
construction, a thin layer of a release composition of the oral healthcare substance 
may be deposited on the surface of the strip, and capsules of the adhesive may be 
15 embedded at least partly if not completely within this layer of composition. For 
example such capsules may be in the form of microbubbles of a bubble film 
material bonded to the surface of the stripTs^ that for example a walTbf the bubble 
may comprise the strip itself:^ ~~- J 

In another embodiment the substance and/or adhesive may be provided in 
20 granules, e.g. pellets or micropellets, which may release their content under the 

influence of the mouth environment, for example moisture, chemicals or enzymes in 
the mouth, and may be coated to achieve this release. Methods of granulation and 
peptizing are known, as are coating polymers such as the known Eudragit™ 
polymers which dissolve at specified pH. Such granules may be deposited on or 
25 adjacent the surface of the strip. For example respective granules of oral healthcare 
substance and adhesive may be attached to the surface of the strip, e.g. by means 
of a second adhesive or by embedding the granules in the strip material. For 
example a thin layer of the adhesive may be deposited on the surface of the strip, 
and granules of the oral healthcare substance may be embedded at least partly if not 
30 completely within this adhesive layer. For example, vice-versa to the last described 
construction, a thin layer of a release composition of the oral healthcare substance 
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may be deposited on the surface of the strip, and granules of the adhesive may be 
embedded partly or completely within this layer of composition. 

For example capsules and/or granules of adhesive and substance may be 
located substantially uniformly over the strip surface, or alternatively respective 

5 . capsmes and/or granules of adhesive or substance may be situated at separate- 
respective locations on the surface of the strip. Alternatively one of an adhesive or 
substance may be provided in capsules or granules, and the other may be deposited 
on or impregnated into the strip. For example adhesive may be positioned at parts 
of the strip that contact an oral surface adjacent to a tooth surface e.g. deposited, 

10 impregnated or in capsules or granules, and the part(s) of the strip that contact the 
tooth surface may have the substance thereon, e.g. deposited, impregnated or in 

capsules or granules. 

In embodiments in which the oral healthcare substance is provided in the 
form of capsules or granules deposited on a surface of the strip, e.g. as described 
15 above, the capsules or granules may be covered by a porous membrane layer, e.g. 
of a non-woven fabric material as described above. Such a membrane layer may 
help to-retain ^-capsules^ granules on the surface of the strip, and in the case of 
capsules-may also help to retain capsule casing debris when the capsules have 
opened to release their content, whilst allowing active material content to pass 
20 through. Such an embodiment may for example be made by depositing the granules 
and/or capsules on the surface of the strip, and then laminating the membrane layer 
onto the strip over the capsules. For example capsules and/or granules may be 
deposited in a region on the strip, and the membrane layer may be bonded to the 
strip around the region. 
25 Potentiators and/or catalysts as mentioned above may for example be 

provided in other capsules or granules which release their contents in the mouth. 
Alternatively such potentiators and/or catalysts may be provided externally to such 
capsules or granules of substance, e.g. as an outer coating on the capsules or 
granules, or deposited on or impregnated in the strip material adjacent to the 
30 capsules or granules, e.g. in a layer of material to which the capsules or granules 
are attached or in which they are embedded. 



-16- 



PCT7EP02/09121 

WO 03/015656 

In another embodiment the adhesive and oral healthcare substance may be 
deposited in separate discrete layers on the surface of the strip. For example a-layer 
of the oral healthcare substance, e.g. in the form of a release composition may be 
deposited relatively proximal to, e.g. adjacent to and in contact with the surface, 
j - ^ a layer of the adhesive may be deposited relatively uistai from the surface e.g^ ^ 
adjacent to and in contact with an underlying layer of oral healthcare substance. In 
such a construction the adhesive may stick the strip to the tooth surface, and the 
substance may pass through the adhesive layer, for example as the adhesive layer 
becomes permeable under the influence of the mouth environment. The adhesive 
10 layer may in such a construction have one or more hole passing through the layer to 
facilitate the passage of the substance through the adhesive layer. Alternatively for 
example a layer of the adhesive may be deposited relatively proximal to, e.g. 
adjacent to and in contact with the surface, and a layerof the of the oral healthcare 
substance, e.g. in the form of a release composition may be deposited relatively 
15 distal from the surface e.g. adjacent to and in contact with an underlying layer of 
adhesive. In such a construction the layer of oral healthcare substance may need one 
-or more*hole passing through the layer to facilitate the passage of the adhesive 
- through the layer of oral healthcare substance. In the above constructions the 
passage of material from the underlying layer may be facilitated by pressure as the 
20 strip is applied to the tooth surface. 

In another embodiment the strip material may be inherently adherent to a 
tooth surface. For example the strip material may adhere to the tooth surface by 
surface tension under the influence of moisture in the mouth. For example the strip 
material may be a hydrophilic polymer having for example muco-adherent 
25 properties. For example the film may have impregnated or dispersed within it an 
adhesive material, suitably a dry adhesive material that becomes tacky in contact 
with moisture, chemicals or enzymes within the mouth environment. Alternatively 
example the strip material may be a foam material, particularly an open-cell foam 
material, and the adhesive may be impregnated into the strip material by introducing 
30 the substance into the cells of the foam. The oral healthcare substance may be 

deposited upon a surface of such a strip, for example in spots, patches, lines, or as 
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a layer e.g. a porous or perforated layer on the surface through which the adhesive 



may pass. 



According to further forms of the invention, mechanical adhesive means may 
also be used to provide an adhesive function, used either alone or in combination 
5 with any other adhesive device^ciosed-herein. In preferred embodiments - 

mechanical adhesion between the strip and tooth or other oral surface is provided by 
me strip comprising a plastically deformable material, particularly the above- 
mentioned wax, which can be plastically deformed by the user to conform the strip 
to the contours of the tooth or other oral surface, particularly fitting into convavities 
10 and spaces between teeth, and so adhere thereto by mechanical gripping. A layer of 
an oral healthcare substance such as the above-described gel materials may be 
deposited thereon. Such gripping may be enhanced by e.g. surface effects between 
the strip and the surface such as formation of a partial vacuum or surface tension 
effects. For example the strip may have anchors on its surface, positioned at 
15 approximately the spacings of gaps between teeth, and these anchors may fit into the 
gaps between the teeth. For example the surface of the strip which is to contact the 
... toom-surface may be provided with micro-suckers, that is a plurality of smaH,-- ^ 
- cavities in-me surface of the strip which can be pressed onto me tooth surface to — • 
drive air out therefrom, and thereby create a partial vacuum, so that the strip is 
20 thereafter held on the tooth surface by air pressure. Such anchors or micro-suckers 
may be located on the surface of a strip which is to contact the tooth surface. Such a 
strip may for example be stretchable, for example softening under the action of 
moisture, chemicals or enzymes in the mouth so that it can be adjusted to the 
spacings of gaps between an individual user's teeth. Another form of "mechanical" 
25 adhesion may be provided by a strip material which shrinks in contact with the 
tooth surface, for example in contact with moisture, chemicals or enzymes in the 
mouth, or any other feature of the mouth environment, so that the shrunken strip 
can physically grip the surface of the tootb. 

Suitable shapes of the device of the invention, for example the above- 
30 mentioned preferred form of the device, will now be discussed. The device of the 
invention is suitably of elongate shape, of a length sufficient that when placed 
against the front surface of the teeth of a user it extends across a plurality of teeth. 
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Suitably the device is sufficiently long to extend at least the user's canine teeth, for 

example to the pre-molar teeth. 

The device is suitably of sufficient width that when placed against the user's 
teeth it extends from the gumline at least to the crowns of the front teeth distant 

5 from mrgu^me. Suitably the Width is «ft 4tfn an unfolded state tne stnp has 
anunfolded width greater than the height of the teeth from the gumline to the 
crown, and at least part of the strip may be folded about a substantially longimdinal 
fold axis so as to bend or fold over the crowns and contact the crowns and rear 
surfaces of the user's teeth, i.e. so that in cross section the folded part of the device 

10 is substantially of a «IT or «V» shape, with two limbs linked at a fold axis each 
limb with an inward surface facing into the -bite" of the «U» or "V", with the oral 
healthcare substance present on this inward, tooth^ontacting surface. Such a strip 
can be applied to a tooth so that the inward facing surface of a first limb can be 
applied to one surface of a tooth, e.g. a surface that faces into the interior of the 

15 mouth, and the inward facing surface of a second limb can be applied to an opposite 
surface of the tooth, e.g. a surface that faces outwardly, e.g. a front surface of the 



tooth. 



If necessary, an adhesive material may.be deposited on the first inward-^ 
facing surface and the oral healthcare substance may be deposited on the second 
20 inward facing surface. However in the above mentioned preferred form of the 
device it is believed that the physical, i.e. mechanical conformation of the 
plastically deformable wax to the shape of the teeth, e.g. fitting into the interdental 
spaces etc., causes sufficient attachment of the preferred form of the device to the 
user's teeth. Pressure may be applied by the user to achieve mis. When the 
25 preferred peroxide-contaming gel is used as the oral healthcare substance with the 
preferred form of the device then this gel may in fact act as a slimy lubricant 
reducing adhesion between the device and a tooth surface, rather than as an 
adhesive. 

The device of the invention may be of various shapes, depending upon 
30 whether it is to be applied to the upper or lower teeth. In general, for both upper 
and lower teeth the device may be substantially rectangular or trapezoidal, fbr 
example with rounded corners and/or ends. 
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Suitably to be applied to the upper teeth the device may be substantially 
rectangular with concavely curved long sides. To be applied to the lower teeth.the 
device may be substantially rectangnlar with convexly bowed long sides, or of a 
generally rectangular shape but with a concave curved long side or a concave ^ 

5~ . indentation in: a long side-.* v <,- ■ 

Suitably, in particular for application to the upper teeth the device may have 
l tab extending from a long side. For example such a tab may be substantially 
ctangular. Such a tab may be used to assist the user in manipulating the device 

and applying it to the tooth surfaces. 

10 The dimensions of the device will in practice be determined principally by 

the typical dimensions of a user's teeth. Typically the device may be ca. 4 - 10cm 
long x ca.1.0 - 3cm wide, typically ca. 7-8 cm long x ca.2 - 2.5 cm wide . This is 
found to be a suitable width to enable the strip to be applied to both the front and 
rear surfaces of the user's teeth, by folding the strip into a "U» shape over the 

15 crowns of the teeth. These sizes are suitable for a loading of a peroxide-comaining 
gel as mentioned above of ca. 200 - 750 mg. 

If the substance is- impregnated into the strip material so as to be released 
from the strip material ontathe tooth surface, variants of the above-described 
options may be used. 

20 Typical use of the device of this invention will now be described. The device 

of this invention may be applied manually to a user's tooth surfaced, for example 
using the user's fingers or using an applicator device to position the strip on or 
adjacent to the tooth surface. The device is applied by the user to his/her teeth, with 
the length dimension of the strip aligned with the line of the user's teeth, the 

25 substance-bearing surface in contact with the front surface of the teeth, and the 
device is pressed against the front surface of the teeth. 

When using the preferred form of the device, the plastic deformation of the 
strip material causes the device to become shaped to the profile of the teeth, and to 
fit into the gaps between the teeth. If the device has a width greater than the length 

30 of the teeth it may be folded over the distant ends of the teeth to contact the rear 
surfaces of the teeth and be pressed against the rear surface, thereby becoming 
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shaped to the rear surfaces of the teeth. A tab, if present, can assist the user in 

manipulating the device into place. 

The plastic deformation of the preferred form of the device causes the device 
to remain in its deformed shape after the deforming pressure has ceased , until the 
* - device is removed again, e.g. by the user. The adapting of the device to e« ^ ^ M 
shape of the teeth, combined with any folding of the device over the distant ends to 
contact me rear surfaces of the teeth, is the principal force holding the device in 
place against the teeth. The device may also be held against the teeth by one or 
more other forces in addition to the grip provided by this plastic deformation, for 
10 example surface tension from mouth fluids such as saliva, the pressure of adjacent 
mouth surfaces such as the lips against the device. 

The device is left in contact with the user's teeth for a sufficient length of 
time for the oral healthcare substance to have its effect The period of use will 
depend upon the particular user, convenience, the state of the user's teeth, the 
15 healthcare effect desired, e.g. degree of whitening required etc. This period may for 
example be as short as 10 minutes, or may be longer for example 2 hours, and the 
device-unapplied for plural sessions^ach day, e.g. two 30 minute sessions per 
day^The use of the device may be repeated for a similar length of time over a 
course of several days, e.g. 7 to 14 days until a desired extent of the oral healthcare 
20 effect, e.g. tooth whitening, has been achieved. Whilst the device is in contact with 
the teeth, the oral healthcare substance is held in immediate contact with the teeth 
surfaces and is protected from removal as a result of washing with mouth fluids or 
contact by adjacent mouth surfaces by the covering layer of the plastically 
deformable material. After use the device may simply be removed from the teeth 
25 and disposed of, and the user may rinse his/her mouth, and/or brush his/her teeth, 
to remove residual healthcare substance if desired. By separation of the adhesive 
and active functions, especially by use of the gel materials described which have 
little or no adhesive effect but use the mechanical adhesion achieved by mechanical 
gripping of the teeth by for example a plastically deformable wax material, it is 
30 particularly easy to rinse the substance off the teeth and oral tissues after use. 



-21- 



WO 03/015656 



PCT/EP02/09121 



10 



The device may be supplied for use with a protective cover film over the 
oral healthcare substance to protect it from contammation and/or loss. This film 

may be an easy to peel off film. 

Individual devices of the invention may be supplied contained for example in 
sachets, e.g. correspondingly sized generally fiat envelopes, and suitably such 
sachets can be opened at one face thereof so that the device contained therein can be 
removed without any longitadinal sliding motion which might scrape off the 
substance. Suitably a sufficient number of such devte-containing sachets may be 
contained in an outer pack to enable a user to complete a course of use. Such a 
pack, or individual sachets, may be marked with instructions for use, or the pack 
may contain an instruction kaflet.The invention will now be described by way of 
example only with reference to the accompanying figures which show: 

Fig. 1 A plan view of the surface of a strip having patches of oral healthcare 
substance and patches of adhesive deposited thereon. 
15 Fig. 2 A plan view of the surface of a strip having patches of oral healthcare 

substance surrounded by an adhesive deposited thereon. 
--: - Fig. ^ ; plan view of the surface of a strip having a patch of oral heaWroar©^ 
-v . substance and lines of adhesive deposited thereon. 

Fig. 4 A plan view of the surface of a strip having a patch of oral healthcare 
20 substance and a surrounding border of adhesive deposited thereon. 

Fig. 5 A longitudinal section of a strip having encapsulated oral healthcare 
substance and adhesive deposited thereon. 

Fig. 6 A longitudinal section of a strip having encapsulated oral healthcare 
substance embedded in a layer of adhesive deposited thereon. 
25 Fig. 7 A longitudinal section of a strip having encapsulated oral healthcare 

substance and a layer of adhesive deposited thereon. 

Fig. 8 A longitudinal section of a strip having microbubbles suitable for 
encapsulation of oral healthcare substance and/or adhesive. 

Figs. 9-10 show longitudinal sections of strips having layers of adhesive 
30 and oral healthcare substance deposited thereon. 

Figs. 11-12 show longitudinal sections of strips having an oral healthcare 

substance impregnated therein. 
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Fig. 13 shows longitudinal sections of a strip having small anchors thereon. 
Fig. 14 shows a cross section of a strip with a "U" shaped cross section. 
Fig. 15 shows a longitudinal section of a strip having small dimples suitable 
for containing an oral healthcare substance therein. 
5 Fig. i6 shewed device as-shown in Figs. 1-15. in use. 

Fig. 17 shows a cross section through a preferred form of the device of this 

invention 

Fig. 18 shows a cross section through another preferred form of this 
invention. 

10 Figs. 19-21 show plan views of a preferred form of the device of this 

invention suitable for the upper teeth 

Figs. 22-24 show plan views of a preferred form of the device of this 

invention suitable for the lower teeth 

Figs. 25 and 26 show the device of Figs. 17-23 in place on the user's teeth 
15 Fig. 27 shows a section through a tooth with the device of Figs. 17-23 in 

place. 

aw- -■ -*• •< -t -Figs- showforther devices of the invention*.- ,v*£--- ■■=■ =*--■ - -- 
-. -.. - . Figs. 31 and 32 show a suitable package for the device of the invention. 

Referring to Fig. 1 a strip 10 of a polymeric material such as thin flexible 
20 polyethylene, ca. 0.005 - 0.02 mm thick is shown in plan view. The strip 10 is 

generally rectangular with rounded corners, and has a width "W" approximately the 
length of human teeth, and a length approximating to the width of several 
human teeth. The strip 10 can therefore be applied by gentle pressure to for 
example the front facing surface of the teeth and further pressure may then deform 
25 the strip 10 so that it accommodates itself to the contours of the user's teeth, with a 
surface 11 in contact with the teeth. 

Patches of oral healthcare substance 12 and patches of adhesive 13 are 
deposited on the surface 11 of the strip 10 in respective spatially separated places on 
the surface 11, with a small gap 14 between them. The patches 12, 13 are relatively 
30 small (i.e. they are not drawn to scale in Fig. 1) so that the oral healthcare 

substance 12 does not exercise its effect patchily on the tooth surface. Although 
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shown as rectangular the patches 12, 13 may be any shape,' preferably a tessellating 
shape. 

Referring to Fig. 2 the oral healthcare substance is deposited in a pattern of 
patches 21 of the surface of a strip 10, which are completely surrounded by a 
5-^rder-of-the^dhesive 22, but again leaving a narrow gap 23 between the adhesive 

22 and the patches 21. 

Referring to Figs. 3 and 4 a single large patch 31, 41 of oral healthcare 
substance is deposited on a surface of a strip 30, 40, covering substantially the 
entire surface of the strip 30, 40 (not drawn to scale). The patch 31 is bordered 
10 along its long edges by a line of the adhesive 32, and in Fig. 4 is completely 

surrounded by a linear border 42 of adhesive. There is a small gap 33, 43 between 
the patch of substance 31, 41 and the adhesive 32, 42. In Figs. 3 and 4 the oral 
healthcare substance patches 31, 41 comprise a releasexomposition containing the 
substance and from which it may be leached out in the mouth. The border 42 can 
15 form a barrier hindering escape of the substance via the edges of the strip. 

Referring to Fig. 5, which shows a longitudinal section through a strip 50, 
the sub5tance-*nd adhesive are encapsulated in respective micro-capsules 51 of- ~ - 
substanceand 52 of adhesive, or macro-capsules attached by an adhesive (not 
shown) on a surface 53 of the strip 50. Capsules 51, 52 may be burst by pressure 
20 e.g. as the strip 50 is applied to the tooth surface or by subsequent bite action 

Referring to Fig. 6, a strip 60 shown in longitudinal section has a layer of an 
adhesive 61 deposited on the surface 62 of the strip, and capsules 63 of the oral 
healthcare substance are embedded within this adhesive layer 63. Alternatively the 
layer 63 may comprise a layer of a composition of the oral healthcare substance 
25 deposited on the surface 62 of the strip, and from which the substance may be 
released, and the capsules 63 may contain the adhesive. In each case, as above the 
capsules may be burst by pressure. 

Referring to Fig. 7, a strip 70 shown in longiradinal section has a layer of an 
adhesive 71 deposited on the surface 72 of the strip 70, and capsules 73 of the oral 
30 healthcare substance sit upon the upper surface of this layer and are thereby 

attached to the strip. When applied to the surface of a tooth, the adhesive 71 sticks 
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the strip 70 to the tooth surface, and pressure bursts the capsules 73 to release the 
substance. 

Referring to Fig. 8, a strip 80 is shown in longitudinal section, being a 
. polyethylene film as above, and micro-bubbles 81 of a bubble film material are 
. 5 bonded to the surface of the strip 80, so that tbe lofftiSwatt o*ea&*ut*Jtf- »s 
comprises the surface 82 of the strip 80 itself. Such microbubbles 81 may be used 
as the capsules in a construction analogous to Fig. 5, or may be embedded as shown 
in Fig. 6. 

In all of the embodiments illustrated in Figs 5 to 8, pellets or micropellets 

10 may be used in place of the described capsules. 

Referring to Figs. 9 and 10, a strip 90,100 has an adhesive and an oral 
healthcare substance deposited on its surface in separate discrete layers, i.e. 
adhesive layer 91, 101, substance layer 92, 102. The layer 91, 101 of the oral 
healthcare substance is in the form of a release composition deposited under the 

15 layer 92, 102 of the adhesive. The adhesive layer 91, 101 sticks the strip 10 to the 
tooth surface, and the substance released from underlying layer 91,101 passes 
- ~ s4hrougkthe adhesive layer 92,102, for example as the adhesive layer 92 v 102 

, . - becomes permeable under-the influence of toe mouth environment. As shown in *- 
Fig. 10 the adhesive layer 102 has holes 103 passing through the layer 102 to 

20 facilitate the passage of the oral healthcare substance from layer 101 through the 
adhesive layer 102. Alternatively the underlying layer 91,101 may comprise the 
adhesive layer and the upper layer 92,102 may comprise a layer of the oral 
healthcare substance as a release composition, optionally also having the holes 103 
passing through toe layer 102 to facilitate toe passage of toe adhesive through toe 

25 layer 102 of oral healthcare substance. 

Referring to Figs. 11 and 12, a strip 110, 120 is shown in longitudinal 
section. An oral healthcare substance is impregnated into the bulk of the strip 
1 10,120 using a known method which allows the substance to leach out and be 
released in toe mouth, e.g. using methodologies used with known buccal delivery 

30 devices. An adhesive material is deposited as a layer 1 1 1 over toe surface of toe 
strip 110,120, and this layer 111 may have holes therein through which the oral 
healthcare substance may pass. In Fig. 12, an encapsulated or granulated adhesive 



-25- 



WO 03/015656 



PCT/EP02/09121 



121 is attached to the surface of the strip, e.g. using a second adhesive (not shown). 
Using the strips of Figs 11 and 12, these may be applied to a tooth surface and the 
adhesive 111 may stick the strip to the tooth surface, or in the case shown in Fig. 
12, adhesive may be released from the capsules or granules 121 to thereby stick the 
5 strip to the tooth surface. Tti&Wostance4s^tSen released from the strip 110;120. 
The strips 110,120 of Figs. 11 and 12 are provided with an impermeable backing 
layer 112, 122. 

Referring to Fig. 13, a strip 130 is shown in longitudinal section, which may 
have an oral healthcare substance deposited on or impregnated into it, and 

10 optionally an adhesive deposited onto it in any of the ways described above with 
reference to Figs. 1 to 12. The strip 130 has small anchors 131 on its surface, 
positioned at approximately the spacings of gaps between teeth. These anchors 131 
comprise small strips extending perpendicular from the surface 132 of the strip 130, 
and extending transversely across the width of the strip 130. These anchors 131 

15 may fit into the gaps between the teeth. The strip 130 shown in Fig. 13 is 
stretchable, for example softening under the action of moisture, chemicals or 
em^toes^in thfc mouth so that item be adjusted to the spacings of gaps betwS^aBF^ " 
individual user's teeth. --"-~rv- 
Fig. 14 shows a longitudinal section through a strip 140 which is 

20 substantially tt U" shaped in cross section, with two limbs 141, 142 linked at a fold. 
Each limb 141,142 has a surface 141 A, 142A facing into the "bite" of the "IT so 
that the strip can be applied to a tooth (not shown) so that the inward facing surface 
141 A of a first limb e.g. 141 can be applied to the front surface of the tooth, and 
the inward facing surface 142A of the second limb 142 can be applied to the back 

25 surface of the tooth. An adhesive material 143 is deposited on the first inward 

facing surface 141 A and the oral healthcare substance 144 may be deposited on the 
second inward facing surface 142A. Alternatively the strip 140 may have an oral 
healthcare substance impregnated into the bulk of the material of the strip 10. In 
either case the oral healthcare substance is released from the strip 140 to contact the 

30 front surface of the tooth. The material of strip 140 may be resilient so that without 
permanent deformation the strip 140 can be retained on the tooth by the inherent 
spring grip of the material. 
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Fig. 15 shows a strip 150 e.g. of a polyethylene material, having dimples 
151 therein, and which contain an oral healthcare substance 152. Between the - 
dimples 151 is deposited an adhesive material 153. The substance 152 may be fixed 
into dimples 151, and the dimples may be closed with a soluble cover film 154 
5 wWch ; ^feaehed-Hpae ^moutbenvirojimenfeto-release substance 152. In a vice 
versa construction, dimples 151 may contain the adhesive, and a release 
composition containing the substance may be deposited between the dimples 151. 

Fig. 16 shows a view of a row of teeth 161, and the gum 162. 

In Fig. 16A a strip 160 is shown attached by an adhesive (not shown) to the 
10 teeth surface, so that the effect of oral healthcare substance deposited on or 
impregnated into the strip 160 is exercised only or principally on the teeth. 

In Fig. 16B a strip 160 is shown attached by an adhesive (not shown) to both 
the teeth 161 and gum 162 surfaces, so that the effect of oral healthcare substance 
deposited on or impregnated into the strip 160 is exercised on the surfaces of both 
15 the teeth 161 and gums 162. 

In Fig. 16C a line 163 of a gum-adhesive is used by which the strip 160^ 
sticks to thergum 162* with part of the strip-1^0 in contact with the teetfc Oral I ^ 
healthcare substance (not shown) is released from strip 160 and exercises its efitet >r-*-~- 
on the teeth 161 surfaces. 
20 The view in Fig 16 is looking from the underside direction of the strips as 

shown in Figs. 1-14. Where occluded by strip 160 the teeth 161 are shown in 
dashed line. 

Figs. 17 to 25 relate to a preferred form of the device of this invention. 
Referring to Fig. 17 a device 170 of the invention is shown in section. The 

25 device comprises a strip 171 of a plastically deformable material, being a dental 
wax (SW12 or SW13 sheet wax, obtainable from The Kindt-Collins Co., 
Cleveland, Ohio, USA), or waxes S & P wax 1, wax XI or dental wax II from 
Strahl & Pitsch (favoured for its low odour) or a wax from Witco known as 13324. 
These waxes are available in sheets and can be used in this form or cast into a sheet 

30 with a thickness ca. 0.3mm. Bonded to one surface 171 A of the strip 171 is a layer 
172 of an hydrophobic absorbent fabric, being a non-woven polypropylene / viscose 
blend, (grade HYN-35 non woven obtainable from BFF Non Wovens, Somerset, 
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GB) . The layer 172 is ca. 0.1mm thick. Opposite to surface 171A is a surface 
171B, termed the "upper surface" of the strip 171. The layer 172 is ca. 0.5 mm 
thick in its uncompressed form and is bonded to strip 171 by starting with a strip 
171 ca. 0.5mm thick, bringing it into contact with the fabric, and squeezing die 

-5 strip 171 and the faferic-hetween heated rollers (e.g. rollers at a surface temperature 
ca. 85° C, with a speed of 200 mm/sec). The material of the strip 171 is thereby 
forced by pressure among the fibres of the fabric to bond them together . Deposited 
on the layer 172, and absorbed thereby, is a tooth-whitening gel 173 being the tooth 
whitening gel substance PROXIGEL™ sold by The Block Drug Company. The 

10 gels disclosed as Examples 1 or 2 of US 3,657,413 are also suitable. The gel 173 is 
applied to the fabric 172 by for example using a roller or a brush, and is mostly 
absorbed into the fabric layer but some may lie upon die surface of the layer 172. 

Referring to Fig. 18 another form 180 of the invention is shown in a cross 
section similar to Fig. 17, and in which corresponding features are numbered 

15 correspondingly. Visible symbols 181 have been printed onto die surface 171B 
using a conventional printing technique, for example ink jet printing. The above- 
mentioned wax is^elati^y^easjfcto print on. On the upper surface 171Bof the 
plastically deformable material 171, there is a cover layer 182, being the same wax 
material as the plastically deformable material 171, so that the symbols 181 are 

20 sandwiched between layers 171 and 182, in effect the symbols 181 being embedded 
in the plastically deformable material 171, 182. This cover layer 182 is translucent, 
and allows the visible symbols 181 to be seen through this layer 182. The cover 
layer 182 is applied to layer 171 by for example casting (e.g. slot die casting) the 
second wax layer 182 directly onto the first layer 171. Alternately the second layer 

25 182 may be applied by pressing the strip 171 and a sheet of the material of layer 
182 together, with heating, so that the strip 171 and layer 182 merge into a 
monolithic mass of the wax. The merged layers 171 and 182 can then be sized e.g. 
by pressing to a suitable thickness e.g. ca. 0.5 mm. 

The layer of absorbent material 172 may then be applied to the layer 171 in 

30 a manner analogous to that described above for Fig. 17. The overall thickness of the 
three layers 182, 171, 172 is ca. 0.7mm. 
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The pressing operations described above may be accomplished by passing 
the various strips through compressing rollers, in a manner conventional to the 
those skilled in the art 

In the devices specifically illustrated in Figs. 17-18 me typical loading of the 
5 . v.geM73as ca. 250-350 mg per strip. - : - :V " -« 

Referring to Figs. 19-24 various overall shapes of the preferred form of the 
device of the invention. 

Figs. 19, 20 and 21 show devices suitable for the upper teeth. The device 
190 of Fig. 19 is generally rectangular, ca. 7.5 cm x 1.75 cm, and has slightly 
10 convex curved long sides 190A and 190B, with rounded corners. The devices 200 
and 210 of Figs. 20 and 21 are generally rectangular, 200 being ca. 7.5cm x 
1.75cm, and 210 being ca. 6 x 2.3 cm, and have slightly concave curved long sides 
200A, 200B, 210A, 210B. From the long side 200B, 210B of each of device 200, 
210 projects a generally rectangular tab 201, 211. In the angles between the edges 
15 of the tab 21 1 and the long side 210B of device 210 are small notches 212. 

- Figs. 22, 23, and 24 show devices suitable for the lower teeth. The devices 
- 220, 230^40iare£aU generally rectangular being ca. 7 cm x 2 cm. The devices ? - - 
220, 230 have a slightly convex am&i lower side 220A, 230A, but a slightly; 
concave curved upper edge 220B, 230B. The device 240 of Fig. 24 has a straight 
20 lower side 240A and a slightly concave upper side 240B. 

A combination of the device 210 for the upper teeth and 230 for the lower 
teeth is preferred. 

Figs. 25, 26 and 27 show a device 210 as shown in Fig. 21 applied to the 

teeth. 

25 Referring to Fig. 25, a device 210 as shown in Fig. 21 has been applied to 

the user's upper teeth in a manner as follows. Fig. 25A shows the front row of the 
user's upper teeth, being incisor teeth 251, canine teeth 252 and the first pre-molar 
teeth 253. The view in Fig. 25 is looking straight at the teeth from in front of the 
user. The device 210 has been applied to the front surface of the teeth 251-253, 

30 with its upper long side 210A overlapping the gumline 254. The opposite long side 
210B extends beyond the crowns 255 (generally) of the teeth 251-253 distant from 
the gumline 254, with the tab 211 extending downwardly. As shown in Fig. 25B 
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The device 210 has been folded or bent along a longitudinal fold line 256 so as to 
come into contact with the rear surfaces of the teeth 251-253, The length of the 
device 210 is such as to cover the ends of the canine teeth 252 of the user. The 
absorbent fabric 172, with its loading of the tooth whitening substance 173, is in 
, v - _ 5 contact with the surfaces of the teeih 251 -233. A device 230 may be appUed v F^j 
analogously to the front surface of the lower teeth, again comprising incisor teeth, 
canine teeth and pre-molar teeth. Analogously the device 230 also folds or bends at 
its fold line to come into contact with both the crowns of the teeth and the rear 
surfaces of the teeth. 

10 Referring to Fig. 26, a plan view of the line of the user's teeth 251-253 is 

shown in Fig. 26A, extending from the incisor teeth 251 to the first pre-molars 253. 
The device 210 has been applied to the front surfaces of the teeth 251-253 and a 
firm pinching action has been applied to plastically defprm the layer of wax 171. 
The absorbent fabric 172, with its loading of the tooth whitening substance 173, is 
15 in contact with the surfaces of the teeth 251 - 233. The pinching pressure has 

caused the device 210 to accommodate itself to the overall curve of the front surface 
.^■^^^u,. of the-teeth 25jb253.v and also to the concavities of the gaps 261 between th^u$ei£^^* 
teeth 251 - 253UJM device 260 has also been folded over the crowns of the testh^^ 
251-253, so that the device 260 has also accommodated itself to the overall curve of 
20 the back surface of the teeth 251-253, and to the concavities of the gaps 261 
between the user's teeth at the back surface. 

Fig. 27 shows a cross section through an individual tooth 271 of the row 
251-253 shown in Fig. 26 projecting from the gum 272, with the device 210 applied 
to its surface, with the fabric layer 172 and substance 173 in contact with the tooth 
25 271. A firm pinching action applied by the user has caused the strip 210 to 

accommodate itself to the curves of the front teeth surface 271 A and also to fold 
over the crown 273 of the tooth 271, and to contact the rear surface of the tooth 
271B, accommodating itself to the curves of the rear surface 271B also. 

This close fitting of the device 210 to the overall and individual shape of the 
30 teeth 251-253 achieved by the plastic deformation of the wax layer 171, 182 causes 
the device 210 to grip onto the user's teeth by friction and deadfold and to be 
retained in place during a suitable period of use. The device 210 may be retained in 
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contact with the teeth 251-253 for a suitable period before f>eing removed by the 
user, involving lifting the device 210 off the teeth, followed by rinsing the mouth if 
felt necessary. 

Fig. 28 shows a cross section through a farther device 280 of this invention. 

5 This is a multiple 281 311(1 m inner 

contact layer 282 to be placed adjacent a tooth or other oral tissue surface. Both the 
outer and inner layers 281 282 are made of a plastically deformable dental wax. The 
inner layer is rendered porous by being perforated with numerous small holes 283. 
An oral healthcare substance 284 is provided in the pocket between the inner 281 

10 and outer 282 layers, such that pressing the layers 281, 282 towards each other 
during use releases the substance 284 through the holes 284 during use. The outer 
281 and inner 282 layers are laminated together at 285 around the perimeter of the 
pocket. The inner contact layer 282 is covered with a removeable protection layer 
286 prior to use to prevent loss of substance 284 through the holes. The layer 286 

15 can be peeled off in the direction shown by puling tab 287. 

Fig. 29 shows a cross section through a further device 290 of this invention. 
- Tifis comprises a strip 29rc6mpnsting a plastically deformable^wM,-on ^ surface o^ 
- " which are deposited microcapsules 292 containing an of aS healthcare substance, 
stuck thereto using a thin film of adhesive (not shown). The capsules 292 are 

20 covered by a porous membrane layer 293 of a non-woven fabric material helping to 
retain the capsules 292 on the surface of the strip and to help to retain capsule 
casing debris when the capsules 292 have opened to release their content, whilst 
allowing active material content to pass through. The membrane layer 293 is 
bonded to the strip at 294 around the region in which the capsules 292 are 

25 deposited. In an alternative form the capsules 292 may be deposited on the surface 
of strip 291, and the membrane 293 may be adhered to the surface of the strip 291 
using an adhesive. 

Fig. 30 shows a cross section through a further device 300 of the invention, 
which comprises a layer 301 of a plastically deformable wax, of the same type as 
30 described above, ca. 0.7 mm thick. This extra thickness helps to give the wax layer 
strength in the absence of a non woven layer. On a surface of the strip 301 is 
deposited a layer 302 of a peroxide-containing gel. The device 300 can be made in 
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shapes similar to those illustrated in Figs. 19 and 20. For example such a device 
300 may be provided without the layer 302 and a user may apply the layer 302 from 
a separate container. The device 300 can be adapted to the contours of the user's 
teeth and be attached thereto by friction deadfold etc. as above. 

j .. Devices l7030Omay beappfie^Simultaneously to both the user's upper and 

lower teeth. It has been found that the wax strips 171 of the respective upper and 
lower strips do not generally stick together on contact whilst both upper and lower 
strips are worn. However only one device 170-290 may be used at a time, applied 
to only the upper or lower teeth. 

10 Figs. 31 and 32 show a sachet 310 suitable for a device 10, 30, 40, 50, 60, 

70, 80, 90, 100, 110, 120, 130, 140, 150, 160, 170, 180, 190, 200, 210, 220, 230, 
240, 280, 290 of this invention. The sachet 310 comprises a flat envelope defined 
by an envelope wall 311 of a foil laminate of a shape closely conforming to the 
shape of the device e.g. 10. A section 312 of the envelope wall 311 of the sachet 

15 310 can be peeled away by pulling a tab 313, to form an opening in the sachet 310 
by which the device e.g. 10 contained therein may be removed for use. 
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Claims. 

1 . A delivery device for delivering an oral healthcare substance to the oral 
surfaces of the teeth, gingival and/or mucosal tissues, comprising; 
5 a jfr^p^anorally acceptable flexible material, having a strip surface _ ^ 

capable of being applied to a tooth surface and/or adjoining soft tissue, 

the strip having an oral healthcare substance deposited upon a strip surface 
thereof, and/or impregnated into its bulk, the substance being capable of 
transference from the strip surface to the tooth surface and/or adjoining soft tissue, 
10 the strip being capable of adhesion to a tooth surface and/or adjoining soft 

tissue to which the strip is applied, 

the adhesion function being provided independent of the oral healthcare 
substance. 

15 2. A delivery device according to claim 1 wherein the strip comprises a 
plastically deformable material. 

3. A device according to claim 2 wherein the plastically deformable material 
comprises a wax. 

20 

4. A device according to claim 2 or 3 wherein the plastically deformable 
material when in the form of the strip may be deformed by the user using finger or 
hand pressure to fit the device to the overall shape of the user's teeth. 

25 5. A device according to claim 4 made of a plastically deformable material such 
that physical conformation of the plastically deformable material to the shape of the 
teeth causes attachment of the device to the teeth. 

6. A device according to claim 4 or 5 wherein the material is capable of being 
30 plastically deformed so that the device can be folded or bent over the user's teeth 
from the front to the back surface of the teeth, so as to be in contact with both the 
front and back surfaces. 
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7. A delivery device according to any one of claims 1 to 6 wherein the strip 
comprises an inner carrier layer able to carry the substance and to be placed in 
contact with a user's teeth, and an outer barrier layer. 

8. A delivery device according to claim 7 which comprises a barrier layer of a 
plastically deformable material, to at least one surface of which is attached a carrier 
layer of an absorbent material, an oral healthcare substance being on the carrier 
layer of absorbent material. 

10 

9. A device according to claim 8 wherein the absorbent material is an absorbent 
fabric. 

« 

10. A device according to claim 9 wherein the fabric is non-woven. 

15 

11. A device according to claim 10 wherein the non-woven fabric is a 
- polypropylene-viscose blend. 

12. A device according to any one of claims 1 to 11 wherein the oral care 

20 substance and an adhesive material are deposited in separate discrete locations in 
relation to the strip surface. 

13 . A device according to claim 12 wherein the adhesive is deposited in places 
on the strip surface that enable part of the strip to stick to an oral surface adjacent to 

25 a tooth surface, so that another part of the strip on which the substance is deposited 
or into which it is impregnated contacts the tooth surface. 

14. A device according to claim 12 or 13 wherein the oral healthcare substance 
and adhesive are deposited on the surface in respective discrete spots or patches or 

30 lines on the surface. 
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15. A device according to claim 14 wherein the oral healthcare substance is 
deposited in one or more patch bordered partly or completely surrounded by a. 
border of the adhesive. 

5 16. A device according to claim 1 1 wherein the adhesive and oral i^althcarc 
substance are deposited in separate discrete layers on the surface of the strip. 

17. A device according to any one of the preceding claims wherein the strip 
material is inherently adherent to a tooth surface. 

10 

18. A device according to any one of the preceding wherein mechanical adhesive 
means provides an adhesive function, either alone or in combination with any other 
adhesive means. 

15 19. A device according to any one of the preceding claims wherein the oral care 
substance and/or adhesive are encapsulated. 

20. A device according to any one of the preceding claims wherein the oral care 
substance and/or adhesive are provided in granules which may release their content 

20 under the influence of the mouth environment. 

21. A device according to claim 19 or 20 wherein said granules or capsules are 
covered by a porous membrane layer. 

25 22. A device according to any one of the preceding claims, comprising an outer 
backing layer and an inner contact layer to be placed adjacent a tooth or other oral 
tissue surface, the inner layer being porous and the oral healthcare substance being 
provided between the inner and outer layers. 

30 23. A delivery device according to any one of claims 1-22 marked with one or 
more visible symbol. 
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24. A delivery device according to claim 23 wherein a cover layer is applied 
over the one or more symbol. 

25. A device according to claim 23 or 24 which comprises a barrier layer of a 

5 plasdcallj^doformable^material, to at least one surface of which is attached a carrier 
layer of an absorbent material, an oral healthcare substance on the carrier layer of 
absorbent material, and marked with one or more visible symbol applied to the 
surface of the plastically deformable material opposite to the surface on which is 
attached the layer of an absorbent material, and having a cover layer over the one or 
10 more symbol. 

26. A device according to claim 25 wherein the cover layer is the same material 
as the plastically deformable material so that the symbol is in effect embedded in the 
plastically deformable material. 

15 

27. A delivery device according to any one of the preceding claims wherein the 
oral care substance is a tooth whitening substance. 

28. A delivery device according to any one of the preceding claims, wherein the 
20 oral care substance is in the form of a gel. 

29. A delivery device according to claim 27 or 28 wherein the oral healthcare 
substance is a peroxide-containing gel. 

25 30. A device according to any one of the preceding claims being of elongate 

shape of a length sufficient that when placed against the front surface of the teeth of 
a user it extends across a plurality of teeth, and of sufficient width that when placed 
against the user's teeth it extends from the gumline at least to the crowns of the 
front teeth distant from the gumline. 

30 

31. A device according to claim 30 wherein the width is such that in an unfolded 
state the strip has an unfolded width greater than the height of the teeth from the 
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gumline to the crown, and at least part of the strip may be folded about a 
substantially longitudinal fold axis so as to bend or fold over the crowns and contact 
the crowns and rear surfaces of the user's teeth, 

■-\>v:r . , 5_ 32> . A deyiceraccordii^to : plaim 30 or 31 being substantially rectangular wiiir^ssft ^z^^^- 
concavely curved long sides. 

33. A device according to claim 30, 31 or 32 being substantially rectangular 
with convexly bowed long sides, or of a generally rectangular shape but with a 

10 concave curved long side or a concave indentation in a long side. 

34. A device according to any one of claims 30 to 33 having a tab extending 
from a long side. 

15 35. A device according to claim 34 wherein at least part of the strip may be 
folded into a folded cross section substantially of a or "V" shape, with two 
limbs Jinked at a i , . : ^ - c 

of the a U" or "V* , with the oral healthcare substance present on this inward, tooth- 
contacting surface. 

20 

36. A method of use of a device according to any one of the preceding claims in 
which the device is applied manually to a user's tooth surface(s), with the length 
dimension of the strip aligned with the line of the user's teeth, the substance-bearing 
surface in contact with the front surface of the teeth, and the device is pressed 

25 against the front surface of the teeth, leaving the device in contact with the user's 
teeth for a sufficient length of time for the oral healthcare substance to have its 
effect, then removing the device. 

37. A process for making a device according to any one of claims 7 to 11 

30 comprising bringing the absorbent material into contact with the surface of the strip 
and applying pressure, then applying the oral healthcare substance to the absorbent 
material. 
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38. A process according to claim 37 comprising; 
providing a dental wax in the form of a sheet, 
optionally cleaning the surface of the sheet of the wax material, 
£. printing a visible symbol upon a first surface of a first sScci of-the v^x 

material, 

laminating a second, cover sheet of the wax material to the first surface of 
the first sheet, to sandwich the printed symbol between the first and second sheets, 
sizing the laminated sheets by compressing them to a suitable thickness, 
10 attaching the layer of absorbent fabric to the laminated wax strip, 

cutting the sheet of laminated material to shape, 
applying the oral healthcare substance to the layer of absorbent material. 
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2 Abstract: A device for delivering an oral healthcare substance to the teeth, gingival and/or mucosal tissues comprising a strip of 
an orally acceptable flexible material with an oral healthcare substance deposited it or impregnated into its bulk, capable of adhesion 
O to a tooth surface but with the adhesion function being provided independent of the oral healthcare substance. A preferred device 
^ comprises a strip of a plastically deformable material, to which is attached a layer of an absorbent material, with a peroxide-contain - 
^ ing tooth whitening gel on the layer of absorbent material. 



ir^RNATIONAL SEARCH REPORT 


Int3f^nal Application No 


dpt/cd no/noi91 


A. CLASSIFICATION OF SUBJECT MATTER 

IPC 7 A61C19/06 




Accordlna to International Patent Classification (IPC) or to both national classification and IPC 




B. FIELDS SEARCHED . 


Minimum documentalton searched (classlflcalion system followed by classification syrnbob) 

IPC 7 A61C A61K A51L 





Documentation searched other than minimum documentation to the extent thai such documents are Included in tha fields Marched 



Electronic data base consulted during the International search (name of data base end, where practical, search terms used) 

EPO-Internal , PAJ, WPI Data 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category • Citation ol document, wlh Indication, where appropriate, of the relevant 



Relevant to dalm No. 



US 5 575 654 A (FONTENOT MARK 6) 
19 November 1996 (1996-11-19) 



column 5, line 1-16,44-49 

column 7, line 27-49 

'column 8, line 4-6,14-18; figures 1A.3-5 

US 5 989 569 A (DIRKSING ROBERT S ET AL) 

23 November 1999 (1999-11-23) 

cited in the application 

column 3, line 55-61 

column 4, line 49 -column 5, line 11; 

figures 1-8 



1,7,12, 
13, 

16-18, 

20,27. 

29,36 

2-4,6, 

22,28 



2-4,6 
5 



Further documents are listed In the continuation of box C. 



10 



Patent family members are listed In annex. 



0 Special categories of eked documents : 

-A* document denning the general state of the art which is not 

considered to be ot particular relevance 
*E* earlier document but published on or after the Internationa) 

filing dale 

»L* document which may throw doubts on priority claim (s) or 
which is cited to establish the publication date ot another 
citation or other spedal reason (as specified) 

■O* document referring to an oral disclosure, use, exhibition or 
other means 

•p« document published prior to the International fling date but 
later than the priority date claimed 



T later document published after the international filing date 
or priority date and not In conflict wilh the application but 
died to understand the principle or theory underlying the 
invention 

•X* document of particular relevance; the claimed Invention 
cannot be considered novel or cannot be considered to 
Involve an Inventive step when the document Is taken alone 

'Y* document of particular relevance; the claimed invention 
cannot be considered to Involve an inventive step when the 
document Is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
in the art 

document member of the same patent famfly 



Date of the actual cornpteUon of the Internationa) search 

5 February 2003 



Name and mailng address of the ISA 

European Patent Office, P.B. 5818 Patent taan 2 
rC-2280HVR|3Yrfjk 
TeL (431-70) 340-2040, Tx. 31 ©1 epo nl 
Fax (+31-70) 340-3016 



Date of mailing of the international search report 

13. OZ 2003 



Authorized officer 



Roche, 0 



Form PCTASA/210 (MecndahMt) fJoty 1002) 



«HkR NATIONAL SEARCH REPORT 


"^rR^mal Application Mo 

PCT/EP 02/09121 


C(C©ntinuatlcn) DOCUMENTS CONSIDERED TO BE RELEVAHT 


Category* 


CBaUon of document, wtlh IrxSeatlon.where appropriate, of the relevant passages ■ 


Relevant to claim No. 


Y 
A 


urt at 1£/ibq A fcunUA UfiT<?IIMFT KATSHA I TD 
WU yj) 10«HJo n ^onUHft riniountl rvnlorw Liu 

;GA6LI0 THOMAS J (US); SANTORIELLO LUIGI) 

22 June 1995 (1995-05-22) 

cited- In the application 

page 4, line 31 -page 5, line 17 

page 9, line 2-13 

page 10, line 17-23 

page 11, line 14-23 

page 14, line 22 -page 15, line 11; 

figures 6-8,13,14 




22,28 
30 


X 


US 2 257 709 A (ANDERSON LOUIS r) 

30 September 1941 (1941-09-30) 

page 1, column 1, line 45-53 

page 2, column 1, line 39-48 

page 2, column 2, line 53-61; figures 3,4 




1,17 


A 


US 6 136 297 A (DIRKSING ROBERT STANLEY 
ET AL) 24 October 2000 (2000-10-24) 
cited 1n the application 
page 4, line 15-35; figures 9,10 




1,9,10 


A 


EP 1 088 527 A (GILLETTE CANADA COMPANY) 

4 April 2001 (2001-04-04) 

page 2, line 39-41 

page 3, line 9-44; figures 8-10 




1,23-25 


A 


EP 0 862 903 A (BEIERSDORF AG) 

9 September 1998 (1998-09-09) - ■£ 

column 2, line 45-58 

column 3, line 38-42,57 -column 4, line 9 


- 


1,23,24" 


A 


US 5 061 258 A (MARTZ JOEL D) 

29 October 1991 (1991-10-29) 

column 2, line 42-53 

column 3, line 42-46 

column 7, line 15-60 

column 8, line 49-51; figures 1,2 




23 



Form PCTASA/210 (oontinurflon of «ccnd tfwet) (July 1982) 



INTERNATIONAL SEARCH REPORT 



""Sfcafional application No. 
PCT/EP 02/09121 



Box I Observations where certain claims were found unsearchable (Continuation of item 1 of first sheet) 



This Internationa) Search Report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons: 
1. n Claims Nos.: 

because they relate to subject matter not required to Le searched by u is Authority, namely: 



2. n Claims Nos.: 

because they relate to parts of the International Application that do not comply with the prescribed requirements to such 
an extent that no meaningful International Search can be carried out, specifically: 



3. L_J Claims Nos.: 

because they are dependent claims and are not drafted In accordance with the second and third sentences of Rule 6.4(a). 



Box II Observations where unity of invention Is lacking (Continuation of item 2 of first sheet) 



This International Searching Authority found multiple Inventions in this international application, as follows: 

see additional sheet 

1 . nn As all required additional search fees were timely paid by the applicant, this International Search Report covers all 
1JLJ searchable claims. 

2. rn As all searchable claims could be searched without effort Justifying an additional fee, this Authority did not invite payment 

of any additional fee. 

3. I - ! As only some of the required additional search tees were timely paid by the applicant, this International Search Report 
1 — 1 covers only those claims for which fees were paid, specifically claims Nos.: 



4. rj No required additional search fees were timely paid by the applicant Consequently, this International Search Report Is 
restricted to the Invention first mentioned In the claims; It Is covered by claims Nos.: 



Remark on Protest Q The additional search tees were accompanied by the applicant's protest. 

[7] N° protest accompanied the payment of additional search tees. 



Form PCT/ISA/21 0 (continuation of first sheet {!)) (July 1 998) 



imamattonalAppHcattonNo. PCT£P 02 Z)9121 



FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210 



This International Searching Authority found multiple (groups of) 
inventions -1n this International application, as follows: 

1. Claims: 1-22,27-38 



Wax strip with oral care substance 



2. Claims: 23-26 

Strip with printed symbols 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



